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(54) THRUST LOAD VARIATION APPARATUS FOR STEPPING MOTOR 

Abstract : 

The present invention relates to a stepping motor, and more 
particularly, to a stepping motor that is designed to vary a thrust 
load using variation unit even after a final assembling process 
is completed. 

The stepping motor of the present invention includes a bracket 
assembly having a bracket and a housing projection-welded or corked 
to the housing, a rotor assembly coupled to the bracket assembly, 
a bobbin assembly facing a magnet defining an outer circumference 
of the rotor assembly, and a cover assembly that is welded to the 
bracket assembly at a side of the bobbing assembly. 



A variation unit having a coupling hole that is formed through 
one barrier of the bracket and a pivot bearing that is provided 
at an outer circumference thereof with a thread and is coupled to 
the coupling hole is provided to vary an accumulated tolerance that 
occurs during the assembling process of components and a thrust 
load. Therefore, the performance of the product can be improved 
and there is no need to dispose the defective products, thereby 
reducing the costs and improving the work efficiency. 

Representative Drawing: 
FIG. 3 

[SPECIFICATION] 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

FIG. 1 is a sectional view of a stepping motor of a related 

art . 

FIG. 2 is a sectional view of a rotational shaft supporting 
structure of a related art. 

FIG. 3 is a sectional view of a stepping motor according to 
the present invention. 

FIG. 4 is an enlarged view of a variation unit according to 
the present invention. 

DESCRIPTION OF THE SYMBOLS IN MAIN PORTIONS OF THE DRAWINGS > 
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100 : 


Bracket Assembly- 


120 


Bobbin assembly 


130 : 


Rotor assembly- 


140 


Cover Assembly 


139: 


Protruding portion 


15) 


Variation Unit 


151: 


Pivot Bearing 


152 


Thread 


153 : 


Bearing Groove 


155 


Driver Groove 



[DETAILED DESCRIPTION OF THE PRESENT INVENTION] 
[OBJECT OF THE PRESENT INVENTION] 

[FIELD OF THE INVENTION AND DESCRIPTION OF THE RELATED ART] 

The present invention relates to a stepping motor that is 
designed to vary a thrust load using variation unit even after a 
final assembling process is completed. 

Generally, a stepping motor is used in a variety of fields 
such as floppy disks, printers, automatic control machine tools. 
As shown in FIGS. 1 and 2, a lead screw 37 is formed on an end of 
a shaft 3 5 of a rotor assembly 3 0 and a transfer member is coupled 
to the lead screw 3 7 to enable the transfer member to move in an 
axial direction by a motor. 

FIG. 1 is a sectional view of a stepping motor of a related 
art. As shown in FIG. 1, a stepping motor of a related art includes 
a bracket assembly 10 having a bracket 11 and a housing welded or 
corked to the bracket 11, a rotor assembly 3 0 coupled to the bracket 
assembly 10, a bobbin assembly 20 facing a magnet 31 defining an 
outer circumference of the rotor assembly 30, and a cover assembly 
40 welded to the bracket assembly 10 at a side surface of the bobbin 
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assembly 20. 

The bracket assembly 10 includes a first housing 13 attached 
to a first barrier 11a of the bracket 11. 

The bobbin assembly 20 is disposed in the first housing 13. 
Coils 21 are wound around upper and lower portions the bobbin 
assembly 20. Yokes 23 enclose an outer circumference of the bobbin 
assembly 20 between the upper and lower portions. The yokes form 
a magnetic path. 

In addition, the rotor assembly 3 0 includes first and second 
magnets 31a and 31b facing each other in the bobbin assembly 20 
and rotating by magnetic force formed in the bobbin assembly. The 
rotor assembly 2 0 further includes a shaft 3 5 inserted in the magnet 
31 to rotate therewith. 

The lead screw is formed on a portion of the shaft 35, which 
protrudes out of the magnet 31. 

The cover assembly 40 includes a pivot bearing 41 for rotatably 
supporting the rotor assembly 30, an end cover 43 provided with 
a sliding hole 43a through which a protruding portion 41a formed 
on a side surface of the pivot bearing 41 slides, an elastic member 
45 that is inserted between the end cover 43 and the pivot bearing 
41 for absorption function, and a second housing 47 adhered to the 
end cover 43 and joined to the first housing 13. 

A bearing groove 41b is formed on a side surface of the pivot 
bearing 41 and a ball bearing 49 is inserted in the bearing groove 
41b. The ball bearing 49 functions as a rotational shaft for 



rotating the rotor assembly 30. 

Another pivot bearing 41' is further installed to face the 
barrier lib of the bracket 11 to support the other end of the rotor 
assembly 30. This structure will be described in more detail with 
reference to FIG. 2. 

As shown in FIG. 2, the pivot bearing 41' is coupled to a 
coupling hole 11c formed through a barrier lib of the bracket 11. 

A bearing groove 41b' is formed on a side surface of the pivot 
bearing 41' and a ball bearing 49' is inserted in the bearing groove 
41b' . At this point, the bearing groove 41b' is formed with an 
inclined surface rather than a spherical shape so that the ball 
bearing 49' inserted in the bearing groove 41b' can move in a 
point -contact motion. 

The shaft 35 is inserted to press the ball bearing 49' . The 
shaft 3 5 is provided at an end thereof with a protruding portion 
39' and the protruding portion 39' is provided at an inside thereof 
with a V-shaped groove 3 9a' for supporting the ball bearing 49' . 

The stepping motor structured as described above is completed 
by welding the cover assembly 40 to the bracket assembly 10. 

However, in the course of assembling components of the stepping 
motor of the related art, an accumulation tolerance occurs and thus 
the rotor assembly is drooped. In addition, the components 
conflicts each other. In addition, the detect torque increases and 
the thrust load is not constant. 

Furthermore, since most of the assembling processes are 



preformed by welding in response to the miniaturization and slimming 
trends, it is impossible to repair the assembled products and thus 
the defect products must be disposed. This causes the waste of 
resources and human power sources for completing the products. 

[TECHNICAL OBJECT OF THE INVENTION] 

The present invention has been made in an effort to solve the 
above -described problems and it is therefore an object of the 
present invention to provide a thrust load variation structure of 
a stepping motor, which can enable defective product to be repaired 
and adjust the thrust load. 

[CONSTITUTION AND OPERATION OF THE INVENTION] 

To achieve the above objects and other advantages, the present 
invention provides a thrust load variation structure for a stepping 
motor, the thrust load variation structure includes: 

a bracket assembly including a bracket having first and second 
vertical barriers formed on opposite ends thereof and a first 
housing coupled to the first vertical barriers; 

a bobbin assembly disposed in the first housing and having 
coils wound around upper and lower portions thereof and a yoke 
surrounding an outer circumference thereof between the upper and 
lower coils; 

a rotor assembly including first and second magnets facing 
each other in the bobbin assembly and rotating by magnetic force 
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formed in the bobbin assembly and a shaft inserted in the magnets 
to rotate therewith; 

a cover assembly including a pivot bearing rotatably 
supporting the rotor assembly, an end cover provided with a sliding 
hole through which a protruding portion of the pivot bearing slides, 
an elastic member inserted between the end cover and the pivot 
bearing for absorption function, and a second housing coupled to 
the end cover and conformed with the first housing; and 

a variation unit provided at an outer circumference thereof 
with a thread and screw- coupled to the first barrier of the bracket, 
the variation unit being further provided at a first surface thereof 
with a groove in which the shaft is rotatably supported and at a 
second surface thereof with a driver groove for varying the thrust 
load. 

Hereinafter, exemplary embodiments of the present invention 
will be described in more detail with reference to the accompanying 
drawings . 

FIG. 3 is a sectional view of a stepping motor according to 
the present invention. As shown in FIG. 3, a stepping motor of the 
present invention includes a bracket assembly 110 having a bracket 
111 and a housing 113 welded or corked to the bracket 111, a rotor 
assembly 130 coupled to the bracket assembly 110, a bobbin assembly 
12 0 facing a magnet 131 defining an outer circumference of the rotor 
assembly 13 0 , and a cover assembly 140 welded to the bracket assembly 
110 at a side surface of the bobbin assembly 120. 



The bracket assembly 110 includes a first housing 113 attached 
to a first barrier 111a of the bracket 111. 

The bobbin assembly 120 is disposed in the first housing 113. 
Coils 121 are wound around upper and lower portions the bobbin 
assembly 120. Yokes 123 enclose an outer circumference of the 
bobbin assembly 120 between the upper and lower portions . The yokes 
form a magnetic path. 

In addition, the rotor assembly 13 0 includes first and second 
magnets 131a and 131b facing each other in the bobbin assembly 120 
and rotating by magnetic force formed in the bobbin assembly. The 
rotor assembly 12 0 further includes a shaft 13 5 inserted in the 
magnet 131 to rotate therewith. 

The lead screw 13 7 is formed on a portion of the shaft 13 5, 
which protrudes out of the magnet 31. The shaft 135 is provided 
at opposite ends thereof with hemispherical protruding portions 

13 9a and 139b and a transfer member is coupled to the lead screw 
137. 

The cover assembly 140 includes a pivot bearing 141 for 
rotatably supporting the rotor assembly 13 0, an end cover 143 
provided with a sliding hole 143a through which a protruding portion 
141a formed on a side surface of the pivot bearing 141 slides, an 
elastic member 145 that is inserted between the end cover 143 and 
the pivot bearing 141 for absorption function, and a second housing 

14 7 adhered to the end cover 143 and joined to the first housing 
113 . 
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A spring washer is used as the elastic member and allows the 
pivot bearing 141 receiving a load in an axial direction to 
elastically move leftward and rightward. 

A bearing groove 141b is formed on a side surface of the pivot 
bearing 141 and the hemispherical protruding portion 159 of the 
shaft 135 is inserted in the bearing groove 141b so that the shaft 
13 5 can be rotatably axially supported on the bracket 111 and the 
pivot bearing 141. 

In addition, a variation unit 150 is formed on a barrier 111b 
of the bracket 111. A second end of the rotor assembly 130 is 
supported by the variation unit 150 . This will be described in more 
detail with reference to FIG. 4. 

FIG. 4 is an enlarged sectional view illustrating the variation 
unit according to the present invention. As shown in FIG. 4, the 
variation unit includes a coupling hole 111c formed through the 
barrier 111b of the bracket 111 and a pivot bearing 151 provided 
with a thread 152 and thread- coupled to the coupling hole 111c 
provided at an inner circumference with a female thread 
corresponding to the thread 152 . 

A driver groove 155 is formed on one surface of the pivot 
bearing 151 and a bearing groove 153 is formed on one side so that 
the hemispherical protruding portion 139b formed on the end of the 
shaft 13 5 is inserted in the bearing groove 153. 

At this point, the bearing groove 153 is formed with an inclined 
inner surface rather than a spherical inner surface so that the 
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protruding portion 13 9b of the shaft 13 5 inserted in the bearing 
groove 153 can move in a point -contact motion. 

In the variation unit 150 structured as described above, a 
tool is coupled to the driver groove 155 formed on one surface of 
the pivot bearing 151 and rotates the pivot bearing 151, thereby- 
varying the thrust load as the pivot bearing 151 moves leftward 
and rightward. 

[EFFECT OF THE INVENTION] 

According to the present invention, a variation unit having 
a coupling hole that is formed through one barrier of the bracket 
and a pivot bearing that is provided at an outer circumference 
thereof with a thread and is coupled to the coupling hole is provided 
to vary an accumulated tolerance that occurs during the assembling 
process of components and a thrust load. Therefore, the 
performance of the product can be improved and there is no need 
to dispose the defective products, thereby reducing the costs and 
improving the work efficiency. 

(57) CLAIMS 

1 . A thrust load variation apparatus for a stepping motor 
having a bracket, a housing, a shaft having opposite ends supported 
on the bracket and the housing, and a bobbin assembly installed 
on one of the opposite ends of the shaft for driving, characterized 
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in that a pivot bearing provided at an outer circumference thereof 
with a thread is screw-coupled to a barrier of the bracket, a bearing 
groove for rotatably supporting the end of the shaft is formed on 
one surface of the pivot bearing, a drive groove is formed on the 
other surface of the pivot bearing to enable a thrust load to be 
adjusted. 

2 . The thrust load variation apparatus according to claim 
1, characterized in that the opposite ends of the shaft are formed 
in a hemispherical shape so that the opposite ends can be rotatably 
and axially supported on the bracket and the housing. 
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